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[57] ABSTRACT

Tetraesters of pyromellitic dianhydride are disclosed
wherein two ester moieties are saturated hydrocarbon
groups and two ester moieties are halohydroxyalkyl
groups. The compounds may be used as diluents for
fluorinated pyromellitates that are useful as soil and
water repelling agents. Mixtures formed by dissolving

the compounds of this invention and known fluorinated

pyromellitates in a common solvent are capable of im-
parting soil and water repelling properties to various
fibers that are essentially equivalent to soil and water
repelling properties imparted to such fibers by fluori-
nated pyromellitates alone. Additionally, the hydrocar-
bon pyromellitates of this invention may be used alone
as water repellents. S

14 Claims, No Drawings
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1

MIXTURES COMPRISING HYDROCARBON

ESTERS OF BENZENE CARBOXYLIC ACIDS AND
FLUOROCARBON ESTERS OF BENZENE

CARBOXYLIC ACIDS AND FIBERS CONTAINING

THE SAME

This application is a division of application _Ser. No.
374,840, ﬁled May 5, 1982, now U.S. Pat. No. 4,410,717.

BACKGROUND OF THE INVENTION

This invention relates to novel compounds and com-
positions derived and formed from polycarboxy ben-
zene dianhydrides. More specifically, the invention
relates to esters synthesized by reacting polycarboxy
benzene dianhydrides with saturated alcohols and epox-

ide containing radicals, and to mixtures which are com-

posed of the described hydrocarbon esters and partially
fluorinated esters of polycarboxy benzene dianhydrides.
Such compounds and compositions are useful as soil and
water repelling agents. | |

The use of fluorinated pyromellitates as surface modi-
fiers is disclosed in U.S. Pat. No. 4,209,610 (Mares et al.,
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1980). Mares et al. discloses pyromellitate tetraesters

‘wherein two ester moieties are perfluorinated alkyl

groups and two ester moieties are halohydroxyalkyl
groups.

We have unexpectedly discovered that mixtures com-

posed of hydrocarbon esters of polycarboxy benzene
dianhydrides and fluorinated esters of polycarboxy ben-
zene dianhydrides impart soil and oil repellancy to vari-
ous fibers. The hydrocarbon esters are inexpensive in
comparison to the fluorinated esters. Therefore, the
discovery is advantageous in that soil and oil repelling

compositions may be produced more economically than

the corresponding soil and oil repelling fluorinated
compounds derived from polycarboxy benzene dianhy-
drides. |

BRIEF DESCRIPTION OF THE INVENTION

This application is a divisional appllcatlon of applica-
tion Ser. No. 374,840 filed May 5, 1982 and allowed on

June 7, 1983.

- The present 1nventlon relates to compounds having

the structure

or mixtures' thereof wherein B is COOCHOHCH,Q

where Q is Cl, OH, H, or Br, and D is COW(CH2),CH3,

with W being —O—, —NH—, —S— or —N(CH3)—,

and n being an integer from 2 to 24. Additionally, this

invention relates to novel mixtures comprising between
about 20 and 50 welght percent of a first component
represented by structure I or II (or mixtures thereof) as

percent of a second component represented by a com-
pound havmg the structure S

30

(1) (V)

A B
or

B” B A B

or mixtures thereof wherein A is COWX(CF),CF3
with W being —O—, —8—, —NH—, or —N(CHj3)—;
wherein X is alkylene of 1-6 carbons with p being an
integer from 3to 15, and B is the same as in structure I
or II. In the preferred embodiments of this invention the -
novel mixtures are comprised of between about 30 and
35 percent of component I or II (or mixtures thereof)
and between about 65 and 70 percent of component I11
or IV, or mixtures thereof. |

~ Our invention also includes polyethylene terephthal-
ate and nylon fibers, especially nylon 6 and nylon 66
fibers, having incorporated therewith the compositions
as above defined. |

DETAILED DESCRIPTION OF THE
INVENTION

A major dlsadvantage is associated with the use of
fluorinated pyromellitates as soil and water repellents.
The disadvantage 1s that fluorinated soil and water
repellents are very expensive to produce. The high cost
of production of fluorinated soil and water repellents is
directly related to the high cost of fluorinated alcohol
starting materials. Therefore, the dlscovery of com-
pounds that are inexpensive in comparison to the fluori-
nated compounds and which may be used as diluents for |

~ the fluorinated compounds would be advantageous.
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65
described above, and between about 50 and 80 weight

This would be true, of course, only if the mixtures -
formed by the addition of a diluent were found to im-
part soil and water repelling characteristics to fibers
that parallel the soil and water repelling characteristics
imparted to fibers treated with only fluorocarbon com-
pounds.

We have surprisingly discovered that hydrocarbon
esters of pyromellitic dianhydride when used in admix- .
ture with partially fluorinated esters of pyromellitic
dianhydride disclosed in U.S. Pat. No. 4,209,610 (Mares

et al., 1980) result in a mixture that imparts soil and o1l

repellmg characteristics to fibers that parallel soil and

oil repelling characteristics imparted to fibers contain-

ing only the compounds of U.S. Pat. No. 4,209,610. This
finding was most unexpected as our own. expenmental_
work had demonstrated that the use of hydrocarbon

esters of pyromellitic dianhydride by themselves did not
impart soil and oil repelling characteristics to fibers.

Furthermore, this discovery was additionally unex-

pected due to the fact our experimental work had also
demonstrated that compounds prepared by reacting
pyromellitic dianhydride with a mixture of fluorocar-
bon and hydrocarbon alcohols also did not impart
equivalent soil and oil repelling characteristics to fibers.
The novel hydrocarbon compounds of the present
invention are represented by the general structure

I
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3
or mixtures thereof wherein B is COOCHOHCH;Q
where Q is Cl, OH, H, or Br and D is COW(CH,),,CH3,
with W being —O—, —NH—, —S— or —N(CH3)—,
and n is an integer from 2 to 24. In the preferred em-
bodiments of this invention Q in the above formula is

Cl, Wis 0, and Nis 1 to 6.

Another embodiment of this invention is the use of
the above-described pyromellitates alone where n is 14
to 20 as water repelling agents. In the preferred embodi-

ment of this aspect of the invention, n is 17. The longer
chain hydrocarbon pyromellitates are extremely hydro-
phobic and are very desirable water repelling com-
pounds. The use of these compounds as water repelling
agents is illustrated in Example 4 of this application.

The above-described hydrocarbon esters may be
synthesized in general by initially reacting an alkanol
with pyromellitic dianhydride to form an intermediate
diester-diacid. This intermediate is then reacted with an
epoxide containing radical to synthesize the desired
hydrocarbon ester compound. The procedure for syn-
thesizing the compounds of this invention is essentially
the same as that described in U.S. Pat. No. 4,209,610 for
the compounds disclosed by that patent, except that
instead of using fluorinated alcohols and fluorinated
amines, the compounds of this invention require satu-
rated hydrocarbon alcohols and saturated hydrocarbon
amines.

In the preferred embodiments of this invention the
novel hydrocarbon esters of pyromellitic dianhydride
are combined with the partially fluorinated esters of
pyromellitic dianhydride disclosed in U.S. Pat. No.
4,209,610 to form mixtures of the described esters.

The mixtures are formed by simply dissolving the
esters in a common solvent to form a homogeneous
solution. Suitable solvents for forming the solutions
include chloroform, dioxane, acetone, and other similar
solvents.

The fluorinated esters of pyromellitic dianhydride
useful for the practice of this invention have the general
structure |

(1) (IV)

or

B B A B

or mixtures thereof wherein A is COWX(CF;),CF3
with W being —O—, —NH—, —S— or —N(CH3)—:
wherein X is alkylene of 1-6 carbons and p is from 3 to
15 with B being of the formula COOCH,CHOHCH,Q:;
wherein Q is Cl, OH, H, or Br.

The preferred fluorinated pyromellitates for the prac-
tice of this invention are those derived from fluorinated
hydrocarbyl ethanols represented by the formula
CF3(CF,),CH,CH;0— where p is a commercial mix-
ture of 3-15, but is preferably 3-13. Slightly less pre-
ferred are those derived from fluorinated hydrocarbyl
propanols and from fluorinated hydrocarbyl butanols.
Substituents A with alkylenes of 1-6 carbons other than
1,2-ethylene, 1,2-propylene or 1-4-butylene may also be
used, but are less preferred.

The novel mixtures of the present invention comprise
between about 20 and 50 weight percent of the non-
fluorinated ester of pyromellitic dianhydride, and be-
tween about 50 and 80 weight percent of the fluorinated
ester of pyromellitic dianhydride. In the preferred em-
bodiments of this invention the novel compositions
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contain between about 30 and 35 weight percent of the
non-fluorinated ester of pyromellitic dianhydride and
between about 65 and 70 weight percent of the fluori-
nated ester of pyromellitic dianhydride.

The mixtures of the present invention may be incor-
porated into nylon and polyethylene terephthalate fi-
brers according to the procedure described in U.S. Pat.
No. 4,209,610. In general, incorporation of the composi-
tions into such fibers is accomplished by contacting
such fibers with a liquid emulsion, dispersion or solution
which contains a composition as described above, and
thereafter usually heating this fiber sufficiently to de-
velop water and oil repellency thereof which is retained
at least in substantial part after five standard dry clean-
Ing cycles and after five standard home laundering cy-

cles.

EXAMPLE 1

Into a dry one liter round bottom flask fitted with a
thermometer, stirring bar, water cooled condenser,
dropping funnel and a bleed of dry nitrogen to maintain
an anhydrous atmosphere, was added pyromellitic dian-
hydride (81.3 g, 0.373 mol) and dry 1-methyl-2-pyrroli-
done (75 mL). 1-Hexanol (76.2 g, 0.746 mol) was added
over about 20 minutes and the exothermic reaction was
not allowed to go above 54° C. The reaction mixture
was then stirred under nitrogen at a constant tempera-
ture of 45° C. for 22 hours to insure complete reaction.
Triethyl amine (3.1 mL) was added as catalyst, the
lemperature was raised to 55° C. and epichlorohydrin
(175 mL, 2.24 mol) was added via a dropping funnel
over 45 minutes. The reaction was monitored by fol-
lowing the disappearance of carboxyl groups by titra-
tion and was complete within 6.5 hours. The reaction
mixture was cooled to room temperature and then
poured into well agitated ice water (2500 mL) and
stirred for 30 minutes to extract water soluble material.
The washing procedure was repeated once with fresh
ice water and the product was then taken up in a mix-
ture of dichloromethane (200 mL) and dichloroethane
(100 mL). The solution was filtered and flash evapo-
rated with the product (210.4 g, 0.304 mol) being recov-
ered as a very viscous red-brown liquid. The structure
was confirmed by proton NMR.

EXAMPLE 2

The procedure was essentially the same as that de-
scribed in Examiple 1. The pyromellitic dianhydride
(32.7 g, 0.15 mol) in 1-methyl-2-pyrrolidone (25 mL)
was reacted with ethanol (17.5 mL, 0.3 mol) and the
intermediate diester-diacid was further reacted with
epichlorohydrin (70.34 mL, 0.9 mol) and with triethyl-
amine (1.25 mL) as catalyst at 55° C. The reaction was
complete in six hours and the product (64.9 g) was
recovered as before. The structure was confirmed by
proton NMR. |

EXAMPLE 3

Four solutions were prepared in acetone in order to
determine the oil repellency of nylon-6 tricot fabric that
was treated with one of the four solutions. The first
solution contained 0.1% of the commercially available
difluoroalkyl-dichlorohydrin tetraester of Example 1 as
disclosed in U.S. Pat. No. 4,321,403 (Oxenider et al.,

- 1982) hereinafter referred to as DSR. The second solu-

tion contained 0.15% DSR. The third solution con-
tained 0.1% DSR and 0.05% of the product from Ex-
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ample 2 of this application hereinafter referred to as
H2DSR. The fourth solution contained 0.1% DSR arnd
0.05% of the product from Example 1 of this applica-
tion hereinafter referred to as HIDSR. Four nylon s
swatches were each dipped in only one of the solutions,
air dried for one hour, and then annealed in a circulating
air oven at 120° C. for 0.5 hours. The initial oil repel-
lency was determined by the standard AATCC oil
droplet test, and again after subsequent laundering in an
automatic washing machine and drying in an electric
dryer. The fabric swatches were not ironed after dry-
ing. The results appear in Table I. The oil repellency
values in Table 1 correspond to the rating values uti- 15
lized for oil repellency by the American Assocation of
Textile Colorists and Chemists.

TABLE 1
Qil Repellencies 20

No. of Cycles

Additive o 1 2 J 4 5 6 17

1% DSR 7 7 7 6 5 2

.15% DSR 7 17 7 6 6 5 4 1 195
1% DSR 4+ .05% H2DSR 7 7 6 6 6 4 2 |
1% DSR + .05% HIDSR 7 6 6 5 4 4 4 4

EXAMPLE 4

To a dry 200 mL round bottom flask, N3 atmosphere,
was added pyromellitic dianhydride (10.9 g, 0.05 mol),
1-octadecanol (27.1 g, 0.1 mol) and DMF (27 mL).
React at 45° C. for 22 hours. The reaction mixture had
set up and was heated to 60° C. to liquify. Epicholorhy-
drin (23.5 mL, 0.29 mol) and triethylamine (0.42 mL)
were added and within 5.25 hours the reaction was
completed. The reaction mixture was cooled to room
temperature and poured into rapidly-agitated ice water
(1200.mL). The water was decanted and the precipitate
was washed four additional times. The product was
recovered by filtration and was dried under vacuum
yielding 38.2 grams of a cream colored solid. The struc- 43
ture was confirmed by proton NMR.

0.5 % was coated on nylon 6 tricot fabric as previ-
ously described. There was no oil repellency by
AATCC Test. However, the AATCC water spray test
indicated a water repellency that was somewhat stable
to home laundering. The results appear in Table II.
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TABLE 11

Cycles Spray Rating - 55
0 90
1 20
2 80
3 70
4 50 60
5 0

We claim:

1. A mixture comprising between about 20 and 50 ¢s
weight percent of a first component consisting of a
compound having the formula

10

or Il
- D

D_ J
B B
or mixtures thereof wherein B is

II
-C-OCHZCHOHCHzQ

where Q is Cl, OH, H, or Br, and D is

1
—C=—W(CH,),CHj,

with W being —O—, —NH—, —S— or —N(CH3)—

and n being an integer from 2 to 24 and between about
50 and 80 weight percent of an additional component,
consisting of a compound of the formula

A A B A
11 @ or IV @
B B A B
or mixtures thereof wherein A is
1
~C—W—X~—(CF3),CF3

with W being —O—, —NH—, —S—, or —N(CHj3)—;
wherein X 1s alkylene of 1-6 carbons and p is an integer
from 3 to 15 with B being the same as in said first com-

ponent.
2. A mixture in accordance with claim 1 wherein Q is

ClL -

3. A mixture in accordance with claim 2 wherein W

is O.
4. A mixture in accordance w1th claim 3 whereln nis

1-6.

d. A mixture accordmg to claim 1 wherein X 18
—CH37—CH>— and p 1s 3-13. -

6. A mixture according to claim 1 compnsmg be-
tween about 30 and 35 weight percent of said first com-
ponent, and between about 65 and 70 weight percent of
said additional component..

7. A nylon fiber having incorporated therewith the |
mixture of claim 1.

8. A polyethylene terephthalate fiber having incorpo-
rated therewith the mixture of claim 1. |

9. A nylon fiber having mcorporated therewith the
mixture of claim 6.

- 10. A polyethylene terephthalate fiber having incor-
porated therewith the mixture of claim 6.

11. A nylon 6 fiber having incorporated therewith the
mixture of claim 1.

12. A nylon 66 fiber having mcorporated therew1th.
the mixture of claim 1.

13. A nylon 6 fiber having mcorporated therewith the

‘mixture of claim 6.

14. A nylon 66 fiber having mcorporated therewnh

the mixture of claim 6.
* % * % %
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